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(54) Seat lift mechanism in automotive vehicle 

(57) A seat lift mechanism for an automotive vehicle 
composed of a seat support mechanism (A) capable of 
placing a passenger seat (S) mounted thereon in a side- 
ways position where a front of the passenger seat is ori- 
ented toward a side door opening (192) of the vehicle, a 
slide mechanism (B) capable of displacing the passen- 
ger seat placed in the sideways position to and from a 
forward position, and a lift mechanism (C) capable of 
lowering the passenger seat from the forward position to 
a lower position adjacent a ground surface through the 
side door opening and of lifting the passenger seat up to 
the forward position from the lower position. In the seat 
lift mechanism, the seat support mechanism (A), slide 
mechanism (B) and lift mechanism (C) are arranged 
between the seat cushion (Sa) of passenger seat (S) 
placed in the sideways position and a compartment 
floor of the vehicle to provide a sufficient space behind 
the back rest (Sb) of passenger seat (S). 
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Description 

The present invention relates to a seat lift mecha- 
nism for an automotive vehicle, and more particularly to 
a seat lift mechanism constructed to move a passenger s 
seat from a seating position in the passenger compart- 
ment of the vehicle to and from a lower position adjacent 
a ground surface outside the passenger compartment 
through a side door opening of the verrida 

Disclosed in Japanese Patent Laid-open PuWica- w 
tion No. 7(1 995) -89382 is a seat lift mechanism for an 
automotive vehicle which comprises a slide mechanism 
for moving a passenger seat placed in a sideways posi- 
tion to and from a forward position and a lift mechanism 
for lowering the seat from the forward position to a lower is 
position adjacent a ground surface through a side door 
opening of the vehicle and lifting the seat up to the for- 
ward position from the lower position. 

The slide mechanism includes a swivel base rela- 
tively mounted on the compartment floor, a pair of par- 20 
allel rail members fixedly mounted on the swivel base at 
opposite sides thereof and a slide frame slidably sup- 
ported on the rail members and placed at a backward 
position on the swivel base for horizontal movement in a 
predetermined distance toward the forward position 25 
when the swivel base is placed in the sideways position 
where a front of the swivel base is oriented toward the 
side door opening, and the lift mechanism includes a lift 
rack mounted on the slide frame for support of a pas- 
senger seat mounted thereon, a linkage mechanism 30 
mounted on the slide frame behind a back rest of the 
passenger seat and operativety connecting the lift rack 
to the slide frame for lowering the lift rack and seat from 
the forward position to the lower position through the 
side door opening and lifting the lift rack and seat up to 35 
the forward position from the lower position, and actua- 
tor means operatively connected to the linkage mecha- 
nism for actuating movement of the lift rack between the 
forward position and the lower position. 

In the seat lift mechanism described above, the 40 
back rest of the passenger seat may not be tilted back- 
ward due to the linkage mechanism, and a large space 
behind the back rest of the seat is required for mounting 
the linkage mechanism and actuator means. As the 
slide frame and all the component parts of the lift mech- 45 
anism are moved in an entire stroke when the passen- 
ger seat is moved from the backward position to and 
from the forward position, a large effort is required for 
movement of the passenger seat. 

It is, therefore, a primary object of the present so 
invention to provide a seat lift mechanism for an auto- 
motive vehicle wherein slide and lift mechanisms are 
arranged in such a manner that the back rest of the pas- 
senger seat can be tilted backward and that the slide 
mechanism can be moved by a small effort applied ss 
thereto when it is desired to move the passenger seat to 
and from th forward position. 

A secondary object of the present invention is to 
provide a seat lift mechanism for an automotive vehicle 



wherein when the passenger seat is retracted from the 
forward position, the lift mechanism is moved backward 
with the passenger seat to provide a sufficient space at 
a side door opening of the vehicle thereby to facilitate 
getting in and out of the vehicle. 

According to the primary object is accomplished by 
providing a seat lift mechanism for an automotive vehi- 
cle comprising a seat support mechanism capable of 
placing a passenger seat mounted thereon in a side- 
ways position where a front of the passenger seat is ori- 
ented toward a side door opening of the vehicle, a slide 
mechanism capable of displacing the passenger seat 
placed in the sideways position to and from a forward 
position, and a lift mechanism capable of lowering the 
passenger seat from the forward position to a lower 
position adjacent a ground surface through the side 
door opening and of lifting the passenger seat up to the 
forward position from the lower position, wherein the 
seat support mechanism, slide mechanism and lift 
mechanism are arranged between the seat cushion of 
the passenger seat placed in the sideways position and 
a compartment floor of the vehicle, wherein the lift 
mechanism comprises a slide base frame arranged to 
be moved toward and away from the side door opening 
in a lateral direction of the vehicle, a quadric linkage 
mechanism composed of a pair of parallel upper link 
arm members pivotally connected at one ends thereof 
to an upper portion of the slide base frame and 
arranged horizontally in a displacement direction of the 
slide base frame, a pair of parallel lower link arm mem- 
bers pivotally connected at one ends thereof to a lower 
portion of the slide base frame to be moved in the dis- 
placement direction of the slide base frame, and a lift 
frame pivotally connected to the other ends of the upper 
and lower link arm members, and wherein the slide 
mechanism comprises a pair of parallel rails integrally 
provided with the upper link arm members, a pair of par- 
allel rail portions formed on the lift frame and aligned 
with the parallel rails of the upper link arm members, a 
seat support plate for support of the passenger seat sli- 
dably supported on the parallel rails of the upper link 
arm members to be supported on the parallel rail por- 
tions of the lift frame when moved toward the side door 
opening of the vehicle, and a locking mechanism for 
releasabty locking the seat support plate at the side- 
ways position or the forward position of the passenger 
seat. 

In the seat lift mechanism, it is preferable that a set 
of spaced rollers for support of the seat support plate 
are slidably coupled within a pair of parallel channels 
formed on the pair of upper link arm members to be 
coupled within a pair of parallel channels formed as the 
rail portions of the lift frame when the passenger seat is 
moved to the forward position. 

The secondary object is accomplished by providing 
a seat lift mechanism for an automotive vehicle compris- 
ing a seat support mechanism capable of placing a pas- 
senger seat mounted thereon in a sideways position 
where a front of the passenger seat is oriented toward a 
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side door opening of the vehicle, a slide mechanism 
capable of displacing the passenger seat placed in the 
sideways position to and from a forward position, and a 
lift mechanism capable of lowering the passenger seat 
from the forward position to a lower position adjacent a 5 
ground surface through the side door opening and of lift- 
ing the passenger seat up to the forward position from 
the lower position, wherein the slide mechanism com- 
prises a first slide mechanism capable of displacing the 
lift mechanism placed in the sideways position of the w 
passenger seat toward and away from the forward posi- 
tion of the passenger seat relative to the compartment 
floor and a second slide mechanism capable of displac- 
ing the passenger seat placed in the sideways position 
toward and away from the forward position relative to 75 
the lift mechanism. 

In the seat lift mechanism described above, it is 
preferable that the first slide mechanism includes a lift 
locking mechanism for releasably locking the lift mecha- 
nism at the sideways or forward position of the passen- 20 
ger seat and the second slide mechanism includes a 
seat locking mechanism for releasably locking the pas- 
senger seat at the sideways or forward position, and 
wherein when the seat locking mechanism is released 
to permit forward movement of the passenger seat 2s 
placed in the sideways position, the lift locking mecha- 
nism is interlocked with forward movement of the pas- 
senger seat to permit forward movement of the lift 
mechanism at the sideways position of the passenger 
seat and to lock the lift mechanism at the forward posi- 30 
tion of the passenger seat and is interlocked with back- 
ward movement of the passenger seat to permit 
backward movement of the lift mechanism at the for- 
ward position of the passenger seat and to lock the lift 
mechanism at the sideways position of the passenger 35 
seat 

For a better understanding of the present invention, 
and to show how the same may be carried into effect 
reference will now be made, by way of example, to the 
accompanying drawings, in which: 40 

Fig. 1 is a plan view illustrating a van-type automo- 
tive vehicle equipped with a seat lift mechanism in 
accordance with the present invention; 
Fig. 2 is a side view of the seat lift mechanism in a 45 
condition where a passenger seat is placed in a 
sideways position on a compartment floor of the 
vehicle; 

Fig. 3 is a plan view of the seat lift mechanism in a 
condition where the passenger seat has been so 
removed from a seat support plate shown in Fig. 2; 
Fig. 4 is a partly broken front view of the seat lift 
mechanism shown in Fig. 2; 
Fig. 5 is a partly broken rear view of the seat lift 
mechanism shown in Fig. 2; 55 
Fig. 6 is a sectional view taken along line 6-6 in Fig. 
4; 

Fig. 7 is a sectional view taken along line 7-7 in Fig. 
4; 



Fig. 8 is an enlarged sectional view of a locking 

mechanism shown in Fig. 5; 

Fig. 9 is a sectional view taken along line 9-9 in Fig. 

2; 

Fig. 10 is a plan view of the seat lift mechanism 
shown in Fig. 3 in a condition where the seat sup- 
port plate and an upper support plate have been 
moved forward in a slight distance; 
Fig. 11 is a partly broken rear view of the seat lift 
mechanism shown in Fig. 10; 
Fig. 12 is a side view of the seat lift, mechanism in 
a condition where the passenger seat has been 
moved forward; 

Rg. 13 is a sectional view taken along line 13-13 in 
Fig. 12; 

Fig. 14 is a side view of the seat lift mechanism in a 
condition where the passenger seat has been low- 
ered; 

Rg. 15 is a side view of the seat lift mechanism in a 
condition where the passenger seat has been 
moved backward to be placed in the sideways posi- 
tion on the compartment floor of the vehicle; and 
Rg. 16 is a sectional view taken along line 16-16 in 
Rg. 15. 

Hereinafter, a preferred embodiment of the present 
invention will be described with reference to Figs. 1-16 
of the drawing. Illustrated in Rg. 1 is a van-type automo- 
tive vehicle equipped with a passenger seat S mounted 
on a seat lift mechanism according to the present inven- 
tion. The passenger seat S is placed on a compartment 
floor 193 inside a side door opening 192 of the vehicle 
to be closed or opened by a slide door 1 91 . As shown in 
Figs. 2 and 12, the seat lift mechanism includes a seat 
support mechanism A capable of rotating the passen- 
ger seat S from a forward-facing position shown by solid 
lines in Rg. 1 to a sideways position shown by two-dots 
and dash lines at an angle of 90 degrees in a counter- 
clockwise direction and for further rotating the passen- 
ger seat S from the sideways portion to a backward- 
facing position at an angle of 90 degrees in a counter- 
clockwise direction, a slide mechanism B capable of 
moving the passenger seat S placed in the sideways 
position forward or backward in a lateral direction of the 
vehicle, a lift mechanism C capable of lowering and lift- 
ing the passenger seat S at the sideways position, and 
a shift mechanism D capable of displacing the seat S 
with the seat support mechanism A, slide mechanism B 
and lift mechanism C in a predetermined distance in a 
fore-and-aft direction of the vehicle. 

As shown in Rgs. 2-5. the seat support mechanism 
A includes a stationary ring 112 fixed to an upper sup- 
port plate 132 of the slide mechanism B (see Figs. 3 
and 4), a rotary ring 1 14 fixed to a support plate 131 of 
the seat S and rotatively coupled with the stationary ring 
112 through a ball bearing 113, and a seat locking 
mechanism 120 for releasably locking the seat S to the 
upper support plate 132 at the forward-facing position, 
the sideways position or the backward-facing position. 
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With the seat support mechanism A. the seat S can be 
rotated about the rotary ring 1 14 in a released condition 
of the locking mechanism 120. 

As shown in Figs. 3 and 4, the seat locking mecha- 
nism 120 includes a handle shaft 121 rotatabfy mounted s 
on the seat support plate 131. a balance spring 122 
engaged at its opposite ends with the handle shaft 121 
and seat support plate 131 to retain the handle shaft 
121 in a neutral position where a grip portion 121a of 
handle shaft 121 is placed in a horizontal plane, a lock w 
pin 123 movably earned by a sleeve 129 secured to a 
bottom surface of the seat support plate 131 for 
engagement with arcumferent'aJiy spaced recesses 
112a. 112b and 112c formed on an inner periphery of 
the stationary ring 1 12, a coil spring 124 engaged at its is 
opposite ends with the lock pin 123 and the seat sup- 
port plate 131 for biasing the lock pin 123 toward the 
inner periphery of stationary ring 112, a link member 
125 movably mounted on the seat support plate 131 to 
be moved by engagement with a projection 121c formed 20 
on an intermediate portion of handle shaft 121 when the 
handle shaft 121 is rotated in a clockwise direction in 
Fig. 4, and a bell crank 126 prvotally mounted on the 
seat support plate 131 and connected at one end 
thereof with the link member 125 and at the other end 2s 
thereof with the lock pin 123. 

When the handle shaft 121 of the seat locking 
mechanism 120 is retained in the neutral position as 
shown in Figs. 2 and 3, the lock pin 123 is engaged with 
either one of the recesses 1 1 2a, 1 1 2b or 1 1 2c under the 30 
load of spring 1 24 to retain the seat support plate 1 31 in 
place relative to the upper support plate 132 thereby to 
lock the seat S at the forward-facing position, the side- 
ways position or the backward-facing position. When 
the grip portion 121a of handle shaft 121 is rotated 35 
clockwisely in Fig. 4, the lock pin 123 is moved by the 
bell crank 126 against the load of spring 124 and disen- 
gaged from the recess 1 1 2a, 1 1 2b or 1 1 2c of stationary 
ring 1 12 to permit rotation of the seat support plate 1 31 
relative to the upper support plate 1 32. Thus, the seat S 40 
can be rotated among the forward-facing position, the 
sideways position and the backward-facing position. 

As shown in Figs. 2-8. the slide mechanism B is 
composed of a first slide mechanism B1 capable of 
moving the seat S. seat support mechanism A and lift 45 
mechanism C forward or backward on the compartment 
floor 193 and a second slide mechanism B2 capable of 
moving the seat S and seat support mechanism A for- 
ward or backward relative to the lift mechanism C. The 
first slide mechanism B1 includes a pair of lower parallel so 
rail members 135 mounted on a bottom plate 171 in a 
lateral direction of the vehicle, a lower support frame 
138 slidably supported on the rail members 135 through 
two pairs of spaced rollers 136 and 137 mounted 
thereto to be movable with the seat S, seat support ss 
mechanism A and lift mechanism C mounted thereon 
and a pair of guide rail members 139 assembled with 
the lower support frame 138. As shown in Fig. 7, the 
rollers 136. 137 are carried by the guide rail members 



139. respectively. The second slide mechanism B2 
includes a pair of upper parallel rails composed of a pair 
of rail portions integrally formed with a pair of upper link 
arm members 152 of the lift mechanism C and a pair of 
rail portions 154a integrally formed on a lift frame 154 
prvotally connected to and aligned with the front ends of 
upper link arm members 152. the upper support plate 
132 siidably supported on the upper parallel rail through 
two pairs of spaced rollers 1 33, 1 34 mounted thereto for 
support of the seat S and seat support mechanism A. 
and stoppers 156, 157 respectively secured to a slide 
base frame 151 and the lift frame 154 of lift mechanism 
C to define a displacement amount of the upper support 
plate 132 by engagement with a pair of stopper mem- 
bers 132a secured to the upper support plate 132 at 
opposite sides thereof. As shown in Figs. 3 and 5, the 
slide mechanism B further includes a slide locking 
mechanism 140 for restricting lateral movement of the 
seat S on the compartment floor 193. The slide locking 
mechanism 140 is composed of a seat locking device 
for releasabty locking the seat S and seat support 
mechanism A on the upper support plate 132 to the 
slide base frame 151 at the backward position or the lift 
frame 154 at the forward position and a lift locking 
device for releasabty locking the lift mechanism C on the 
lower support frame 138 to the bottom plate 1 71 at the 
backward position or the forward position. 

The seat locking device of the slide locking mecha- 
nism 140 includes a release shaft 141 rotatably 
mounted on the upper support plate 132 to be rotated 
by a crank portion 121b of handle shaft 121, a spring 
142 engaged at its opposite ends with the release shaft 
141 and the upper support plate 1 32 to bias the release 
shaft 141 in a clockwise direction in Fig. 6. a pair of lat- 
erally spaced release levers 143 integrally assembled 
with the release shaft 141 for rotation therewith, and a 
pair of upper lock pins 144 connected to the release 
levers 143 to be engaged with a pair of corresponding 
holes 151a of the slide base frame 151 or a pair of cor- 
responding holes 154b of the lift frame 154 through a 
pair of corresponding through holes formed in the upper 
support plate 132. 

As shown in Figs. 5 and 8, the lift locking device of 
the slide locking mechanism 140 includes a vertical rod 
145 assembled with a bracket 138a secured to the 
lower support frame 138 in such a manner as to be 
movable in a vertical direction and extending upward 
through a recess 151b formed on a rear end portion of 
slide base frame 151 for engagement with a projection 
132b formed on a rear end portion of the upper support 
plate 132, a spring 146 engaged at its opposite ends 
with an annular flange of vertical rod 145 and the 
bracket 138a to bias the vertical rod 145 upward, a 
stepped lock sleeve 1 47 fixed to the lower end of vertical 
rod 1 45 by means of a pin for movement therewith to be 
engaged with a pair of opposed semi-circular recesses 
172a formed on one end of a lock rail member 172 fix- 
edly mounted on the bottom plate 1 71 , a stepped lower 
lock pin 148 assembled with a bracket secured to an 



4 



7 EP0808740A2 8 



inner wall of the lock rail member 172 to be moved by 
engagement with the vertical rod 145, and a spring 149 
disposed within the bracket 173 to bias the lower lock 
pin 148 upward. In operation, the lift locking device of 
the slide locking mechanism 140 is interlocked with lat- 5 
era! movement of the seat S as described later. 

When the handle shaft 121 is retained in the neutral 
position as shown in Figs. 2 and 3 in a condition where 
the seat S is placed in the sideways position, the 
release shaft 141 and release levers 143 are placed in 
their return positions under the load of spring 142 to 
maintain engagement of the upper lock pins 144 with 
the corresponding holes 151a of slide base frame 151 . 
In such a condition, the upper support plate 132 is fixed 
to the slide base frame 151. the vertical rod 145 is 
moved downward by engagement wfth the projection 
132b of upper support plate 132 against the load of 
spring 1 46 to engage the lock sleeve 1 47 with the lower 
lock pin 148 as shown in Fig. 8, and the lower support 
frame 138 is fixed to the bottom plate 171 through the 
feed screw shaft 161 to lock the seat S at the sideways 
position. 

When the handle shaft 121 is retained in the neutral 
position in a condition where the seat S has been 
moved forward from the sideways position as shown in 
Rg. 12, the release shaft 141 and release levers 143 
are in their return positions under the load of spring 142 
to maintain engagement of the upper lock pins 1 44 wfth 
the corresponding holes 154b of lift frame 154. In such 
a condition, the upper support plate 132 is fixed to the 
lift frame 154 connected to the slide base frame 151 
through the upper link arm members 152 and lower link 
arm members 153 of the lift mechanism C, and the pro- 
jection 132b of upper support plate 132 is disengaged 
from the vertical rod 145 such that the vertical rod 145 
and lock sleeve 147 are moved upward under the toad 
of spring 146. Thus, the lock sleeve 147 is engaged with 
the pair of opposed semi-circular recesses 1 72a of lock 
rail member 172, and the lower support frame 138 is 
fixed to the bottom plate 171 to lock lateral movement of 
the seat S at the forward position. 

When the handle shaft 121 is rotated courrterclock- 
wisely in Fig. 4 in a condition where the seat S is placed 
in the sideways position, the release shaft 141 and 
release levers 143 are rotated by the crank portion 121b 
of handle shaft 121 to release the upper support plate 
1 32 from the slide base frame 1 51 . Thus, the seat S can 
be moved forward from the sideways position or 
retracted to the sideways position. When the handle 
shaft 121 is rotated counterclockwisely in Fig. 4 in a 
condition where the seat S is placed in the forward-fac- 
ing position or the backward-facing position, the release 
shaft 141 and release levers 143 are maintained in their 
return positions since the crank portion 121b of handle 
shaft 121 is disengaged from the release lever 143. 

The lift mechanism C is composed of the slide base 
frame 151 movably supported on the guide rail mem- 
bers 139 by means of two pairs of spaced guide rollers 
158, 159 mounted thereto, a pair of quadric linkage 



mechanisms composed of the pair of upper link arm 
members 152 pivotally mounted on an upper portion of 
the slide base frame 151 at their rear ends and extend- 
ing horizontally in parallel with the guide rail members 
139, the pair of arcuated lower link arm members 153 
pivotally mounted on a lower portion of the slide base 
frame 151 their rear ends and extending in parallel with 
the guide rail members 139. the Dft frame 154 pivotaJly 
connected to the front ends of the upper and lower link 
arm members 152 and 153, and a pair of guide pins 155 
secured to front bottom surfaces of the guide rail mem- 
bers 1 39 and sfidaWy engaged with the bottom surfaces 
of lower link arm members 153. The slide base frame 
151 is moved by a drive mechanism 160 mounted on 
the lower support frame 138 along the guide rail mem- 
bers 139 to move the lift frame 154 as shown in Figs. 12 
and 14. 

As shown in Figs. 6 and 7, the drive mechanism 
160 includes a feed screw shaft 161 rotatably mounted 
on the lower support frame 138 and extending in paral- 
lel with the guide rail members 139, a nut 162 secured 
to the bottom of slide base frame 151 and coupled with 
the feed screw shaft 161 to be moved along the feed 
screw shaft 161 by rotation thereof, a driven gear 163 
mounted on the feed screw shaft 161 for rotation there- 
with, a reversible electric motor 164 assembled with the 
lower support frame 138, and a drive gear 165 mounted 
on an output shaft of electric motor 164 for rotation 
therewith and meshed with the driven gear 163. When 
the electric motor 164 is activated to rotate in a forward 
direction, the slide base frame 151 is moved from a 
position shown in Rg. 12 to a position shown in Fig. 14. 
When the electric motor 164 is activated to rotate in a 
reverse direction, the slide base frame 151 is retracted 
from the position shown in Rg. 1 4 to the position shown 
in Fig. 12. 

In this embodiment, a distance between fulcrums of 
each of the lower link arm members 153 is determined 
to be shorter than a distance between fulcrums of each 
of the upper link arm members 1 52 in a condition where 
the seat S is placed in a lower position as shown in Rg. 
14. With such an arrangement, a difference between 
swing locuses of the link arm members 152 and 153 
causes the seat S to incline downward as shown in Rg. 
14 when the seat S is lowered by the quadric linkage 
mechanisms from the horizontal forward position shown 
in Fig. 12 to the lower position shown in Fig. 14. 

The shift mechanism D is provided to make sure of 
a sufficient leg space in front of the seat S when the seat 
S is place in the forward-facing position or the back- 
ward-facing position. As shown in Rgs. 2 and 9, the shift 
mechanism O includes a pair of parallel rail members 
174 mounted on the compartment floor 193 through a 
stationary base plate 194 in a fore-and-aft direction of 
the vehicle, two pairs of spaced slide blocks 175 and 
176 secured to the bottom plate 171 and slidably sup- 
ported on the rail members 174, a stopper 177 fixed to 
the stationary base plate 194 to restrict movement of 
the bottom plate 171 by engagement with a pair of 
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spaced stopper members 171 a and 171b secured to the 
bottom plate 171 , and a shift locking mechanism 180 for 
reJeasably locking the bottom plate 1 71 to the stationary 
baseplate 194. 

The shift locking mechanism 1 80 includes a pair of s 
lock plates 1 81 secured to the stationary base plate 1 94 
and placed in parallel with the rail members 1 74, a pair 
of lateral lock members 182 assembled with the bottom 
plate 171 for engagement with each pair of spaced 
holes 181a and 181b formed in the lock plates 181, a 10 
pair of springs 183 for biasing the lock members 182 
toward the lock plates 181 . and a release lever 185 piv- 
oted to the bottom plate 1 71 and connected to the lock 
members 182 through a link rod 184 respectively. When 
the release lever 185 is moved toward a position shown is 
by imaginary lines in Fig. 9. the lock members 182 are 
disengaged from the holes 181a or 181b of lock plates 
1 81 to permit forward or backward movement of the bot- 
tom plate 171. 

Assuming that the handle shaft 121 in the seat lift 20 
mechanism has been rotated clockwisely against the 
load of spring 122 in a condition where the seat S was 
placed in the sideways position as shown in Fig. 2, the 
lock pin 123 of the seat locking mechanism 120 is dis- 
engaged from the recess 1 1 2b of stationary ring 1 1 2 to 25 
permit rotation of the seat support plate 131 on the 
upper support plate 132. In such a condition, the seat S 
can be rotated from the sideways position to the for- 
ward-facing position or the backward-facing position 
and positioned in place when the handle shaft 121 is 30 
released. In this instance, the lock pin 123 is engaged 
with the recess 112a or 112c of stationary ring 112 
under the load of spring 124 to retain the seat support 
plate 1 31 in place on the upper support plate 1 32. When 
the seat S is rotated from the forward-facing position or 35 
the backward-facing position to another position, the 
seat is positioned in place in the same manner as 
described above. 

When the handle shaft 121 is rotated counterclock- 
wisely in a condition where the seat S is placed in the 40 
sideways position, the upper lock pins 144 of the slide 
locking device 140 are disengaged from the holes 151a 
of slide base frame 151 to permit forward movement of 
the upper support plate 132 on the slide base frame 
151 . In such a condition, the seat S can be moved for- 45 
ward with the seat support plate 131 and upper support 
plate 132 along the upper link ami members 152 and 
rail portions 154a of the lift frame 154. When the seat S 
is moved forward in a slight distance with the seat sup- 
port plate 131 and upper support plate 132 as shown in so 
Fig. 10, the projection 132b of upper support plate 132 
is disengaged from the vertical rod 145, and in turn, the 
vertical rod 145 is moved upward under the load of 
spring 146 to release the lock sleeve 147 from the lower 
lock pin 1 48 and to permit forward movement of the lock 55 
sleeve 147 along the lock rail member 172. Thus, the 
slide base frame 151, link arm members 152. 153 and 
lift frame 154 can be moved forward with the lower sup- 
port frame 138 on the rail members 135 mounted on the 



bottom plate 171. Thereafter, as shown in Fig. 12. the 
seat S is further moved forward with the seat support 
plate 131 and upper support plate 132 on the rails 
formed by the upper link arm members 152 and rail por- 
tions 1 54a of the lift frame 1 54. and the slide base frame 
151, link arm members 152, 153 and lift frame 154 are 
moved forward with the lower support frame 138 on the 
rail members 135. 

When the handle shaft 121 is released in a condi- 
tion where the seat S, seat support plate 131 and upper 
support plate 132 have been moved to the forward posi- 
tion shown in Fig. 12, the upper lock pins 144 are 
engaged with the holes 154b of lift frame 154 to fixedly 
connect the seat S to the lift frame 154 with the seat 
support plate 131 and upper support plate 132. In the 
condition shown in Fig. 12, the lock sleeve 147 is 
engaged with the pair of opposed semi-circular 
recesses 1 72a of lock rail member 1 72 under the load of 
spring 146 to fixedly connect the lower support frame 
1 38 to the bottom plate 1 71 . Thus, the seat S is retained 
in place at the forward position shown in Fig. 12. 

When the electric motor 164 of drive mechanism 
160 is activated to rotate forward ly in the condition 
shown in Fig. 12, the feed screw shaft 161 is driven by 
the electric motor 164 to move the slide base frame 1 51 
along the rail members 139 so that the link arm mem- 
bers 152, 153 and lift frame 154 are lowered as shown 
in Fig. 14. As a result, the seat S is lowered out of the 
passenger compartment with the seat support plate 1 31 
and upper support plate 132 as shown in Fig. 14. When 
the electric motor 164 of drive mechanism 160 is acti- 
vated to rotate reversely, the seat S is lifted up to the for- 
ward position shown in Fig. 12. 

When the handle shaft 121 is rotated counterclock- 
wisely in a condition where the seat S has been placed 
in the forward position shown in Fig. 12, the upper lock 
pins 144 of slide locking device 140 are disengaged 
from the corresponding holes 154b of lift frame 154 to 
permit backward movement of the upper support plate 
1 32 relative to the lift frame 1 54. Thus, the seat S can be 
moved backward with the seat support plate 131 and 
upper support plate 132 along the rails formed by the 
upper link arm members 152 and rail portions 154a of 
lift frame 154. When the upper support plate 132 is 
moved backward to a position shown in Fig. 15, the ver- 
tical rod 145 is moved downward by engagement with 
the projection 132b of upper support plate 132 against 
the load of spring 146 as shown in Fig. 16 to disengage 
the lock sleeve 1 47 from the pair of opposed semi-circu- 
lar recesses 172a of lock rail member 172 thereby to 
permit backward movement of the lower support frame 
1 38 relative to the bottom plate 1 71 . Thereafter, the seat 
S is further moved backward with the seat support plate 
131 . upper support plate 132. slide base frame 151 . link 
arm members 152, 153 and lift frame 1 54 along the rail 
members 135 to the sideways position shown in Fig. 2. 

When the handle shaft 121 is released in a condi- 
tion where the seat S has been placed in the sideways 
position shown in Fig. 2. the upper lock pins 144 are 
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engaged with the corresponding holes 151a of slide 
base frame 151 to lock the seat S to the slide base 
frame 151 together with the seat support plate 131 and 
upper support plate 132. Thus, the seat S is retained in 
the sideways position shown in Fig. 2. 

When the release lever 185 of shift locking mecha- 
nism 180 is operated to disengage the lock members 
182 from the holes 181a or 181b of the lock plates 181 
in a condition where the seat S has been rotated from 
the sideways position to the forward-facing position or 
the backward-facing position, the bottom plate 171 can 
be moved relative to the stationary base plate 1 94 in the 
fore-and-aft direction or the vehicle. When the bottom 
plate 171 is moved backward in a condition where the 
seat S has been placed in the forward-facing position or 
moved forward in a condition where the seat S has been 
placed in the backward-facing position, a sufficient leg 
space is obtained at the front of the seat S. When the 
release lever 185 is released in a condition where the 
bottom plate 171 has been moved backward or forward, 
the lock members 182 are engaged with the corre- 
sponding holes 181a or 181b of lock plates 181 under 
the load of springs 183 to lock the bottom plate 171 to 
the stationary base plate 194. 

As is understood from the above description, the 
slide mechanism B capable of moving the seat S 
between the sideways position and the forward position 
is composed of the first slide mechanism B1 capable of 
moving the lift mechanism C between the sideways 
position and the forward position on the compartment 
floor 193 and the second slide mechanism B2 capable 
of moving the seat S relative to the lift mechanism C 
between the sideways position and the forward position. 
In operation, the first slide mechanism B1 causes the lift 
mechanism C to slide from the sideways position to the 
forward position, and the second slide mechanism B2 
causes the seat S to slide the sideways position to the 
forward position. When it is desired to retract the seat S 
from the forward position to the sideways position, the 
second slide mechanism B2 causes the seat S to slide 
from the forward position to the sideways position, and 
the first slide mechanism B1 causes the lift mechanism 
C from the forward position to the sideways position. In 
a condition where the seat S has been retracted from 
the forward position to the sideways position, the seat S 
and lift mechanism C are placed in the sideways posi- 
tion as shown in Figs. 1 and 2 so that a sufficient space 
is obtained at the side door opening 192 of the vehicle 
to facilitate getting in and out of the vehicle compart- 
ment. 

When the seat locking device in the slide locking 
mechanism 140 is released to permit movement of the 
seat S, the lift locking device in the slide locking mecha- 
nism 140 is interlocked with operation of the seat lock- 
ing device to release the lift mechanism C. This is useful 
to operate the slide locking mechanism 140 in a simple 
manner. 

In the above embodiment, the handle shaft 121 is 
rotated clockwisely to release the seat locking mecha- 



nism 120 for permitting rotation of the seat S and is 
rotated courrterclockwisely to release the slide locking 
mechanism 140 for permitting forward or backward 
movement of the seat S. This is useful to move the seat 
5 S forward or backward in a simple manner after rotated 
it to the sideways position from the forward-facing posi- 
tion or the backward-facing position. In a condition 
where the seat S is placed in the forward-facing position 
or the backward-facing position, the slide locking mech- 
w anism 1 40 may not be released by operation of the han- 
dle shaft 121 to prevent lateral displacement of the seat 
S on the compartment floor 1 93. 

Since the distance between the fulcrums of upper 
link arm member 152 is determined to be shorter than 
15 the distance between the fulcrums of lower link arm 
member 153. the seat S is tilted downward due to the 
difference between swing locuses of the link arm mem- 
bers 152 and 153 when it has been lowered by the 
quadric linkage mechanism as shown in Fig. 14. In the 
case that the seat cushion Sa of the seat S is raised at 
its front portion, the surface of the seat cushion Sa 
becomes horizontal to facilitate getting in and out of the 
vehicle compartment. As the front end of the seat cush- 
ion Sa is lowered by the quadric linkage mechanisms, 
the swing stroke of link arm members 152 and 153 for 
lowering the seat cushion Sa to a desired low level can 
be shortened. This is useful to provide the lift mecha- 
nism C in a small size. 

In the above embodiment, the seat support mecha- 
nism A, slide mechanism B and lift mechanism C are 
assembled between the stationary base plate 194 and 
the seat cushion Sa of passenger seat S in a compact 
construction so that the back rest Sb of seat S can be 
tilted backward to be position at a desired angle. The 
space behind the back rest Sb of seat S can be utilized 
as a leg space for a passenger of a rear seat or a lug- 
gage space. Since in the above embodiment, the two 
pairs of spaced rollers 133 and 134 for support of the 
upper support plate 132 are supported on the pair of 
parallel rails integrally formed with the pair of upper link 
arm members 152 and the pair of rail portions 154a of 
lift frame 154, the whole construction of the seat lift 
mechanism can be formed to place the passenger seat 
S at a height position suitable for use in the vehicle com- 
partment 

Claims 

1. A seat lift mechanism for an automotive vehicle 
comprising a seat support mechanism capable of 
placing a passenger seat mounted thereon in a 
sideways position where a front of said passenger 
seat is oriented toward a side door opening of the 
vehicle, a slide mechanism capable of displacing 
said passenger seat placed in the sideways posi- 
tion to and from a forward position, and a lift mech- 
anism capable of lowering said passenger seat 
from the forward position to a lower position adja- 
cent a ground surface through the side door open- 
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ing and of lifting said passenger seat up to the 
forward position from the lower position. 

wherein said seat support mechanism, said 
slide mechanism and said lift mechanism are s 
arranged between the seat cushion of said 
passenger seat placed in the sideways position 
and a compartment floor of the vehicle, 
wherein said lift mechanism comprises a slide 
base frame arranged to be moved toward and 10 
away from the side door opening in a lateral 
direction of the vehicle, a quadric linkage 
mechanism composed of a pair of parallel 
upper link arm members pivotal ly connected at 
one ends thereof to an upper portion of said is 4. 
slide base frame and arranged horizontally in a 
displacement direction of said slide base 
frame, a pair of parallel lower link arm mem- 
bers pivotally connected at one ends thereof to 
a lower portion of said slide base frame to be 20 
moved in the displacement direction of said 
slide base frame, and a lift frame pivotally con- 
nected to the other ends of said upper and 
lower link arm members, and 
wherein said slide mechanism comprises a 25 
pair of parallel rails integrally provided with said 
upper link arm members, a pair of parallel rail 
portions formed on said lift frame and aligned 
with the parallel rails of said upper link arm 
members, a seat support plate for support of 30 
said passenger seat slidably supported on the 
parallel rails of said upper link arm members to 
be supported on the parallel rail portions of 
said lift frame when moved toward the side 
door opening of the vehicle, and a locking 35 
mechanism for releasably locking said seat 
support plate at the sideways position or the 
forward position of said passenger seat. 

A seat lift mechanism as recited in Claim 1 , wherein 40 
a set of spaced rollers for support of said seat sup- 
port plate are slidably coupled within a pair of paral- 
lel channels formed on said pair of upper link arm 
members to be coupled within a pair of parallel 
channels formed as the rail portions of said lift 45 
frame when said passenger seat is moved to the 
forward position. 

A seat lift mechanism for an automotive vehicle 
comprising a seat support mechanism capable of so 
placing a passenger seat mounted thereon in a 
sideways position where a front of said passenger 
seat is oriented toward a side door opening of the 
vehicle, a slide mechanism capable of displacing 
said passenger seat placed in the sideways posi- 55 
tion to and from a forward position, and a lift mech- 
anism capable of lowering said passenger seat 
from the forward position to a lower position adja- 
cent a ground surface through the side door open- 



ing and of fitting said passenger seat up to the 
forward position from the lower position, 

wherein said slide mechanism comprises a first 
slide mechanism capable of displacing said lift 
mechanism placed in the sideways position of 
said passenger seat toward and away from the 
forward position of said passenger seat relative 
to the compartment floor and a second slide 
mechanism capable of displacing said passen- 
ger seat placed in the sideways position toward 
and away from the forward position relative to 
said lift mechanism. 

A seat lift mechanism as recited in Claim 3, wherein 
said first slide mechanism includes a lift locking 
mechanism for releasably locking said lift mecha- 
nism at the sideways or forward position of said 
passenger seat, and said second slide mechanism 
includes a seat locking mechanism for releasably 
locking said passenger seat at the sideways or for- 
ward position, and wherein when said seat locking 
mechanism is released to permit forward move- 
ment of said passenger seat placed in the sideways 
position, said lift locking mechanism is interlocked 
with forward movement of said passenger seat to 
permit forward movement of said lift mechanism at 
the sideways position of said passenger seat and to 
lock said lift mechanism at the forward position of 
said passenger seat and is interlocked with back- 
ward movement of said passenger seat to permit 
backward movement of said lift mechanism at the 
forward position of said passenger seat and to lock 
said lift mechanism at the sideways position of said 
passenger seat 
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Fig. 8 




16 




17 



EP 0 808 740 A2 



Fig. 10 
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Fig, 1 1 



122 




19 



EP0808 740A2 




20 



EP0808740A2 



Fig. 13 




21 




22 




23 



EP 0 808 740 A2 



Fig. 16 




747 172 



24 



This Page is inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURED OR ILLEGIBLE TEXT OR DRAWING 
□ /SHEWED/SLANTED IMAGES 

la COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning documents will not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 



